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BRIEF OF APPELLANT 
The Applicant has filed a timely Notice of Appeal from the action of the Examiner in 
finally rejecting all of the claims that were considered in this application. This Brief is being filed 
under the provisions of 37 C.F.R.§ 1.192. The Filing Fee, as set forth in 37 C.F.R. § 1.17(c), is 
submitted herewith. 



REAL PARTY TN IN TEREST 
The real party in interest comprises Microsoft Corporation, Inc. by way of assignment 
from Johnson et al., who is the named inventive entity and is captioned in the present brief, to the 
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Microsoft Corporation, Inc. by way of an assignment document recorded at Reel/Frame 
01 1374/0791 in the United States Patent and Trademark Office on December 11, 2000. 

RELATED APPEALS AND INTERFERENCES 

None. 

RECEIVED 

JUL 2 9 2004 

technology Center 2600 

Action mailed on February 

SUMMARY OF INVENTION 

A compensation system and method for sound reproduction is described. The 
compensation system and method employs a plurality of filters which, either individually or 
in combination, exhibit individual compensation responses which simulate the frequency, 
time and phase responses exhibited by the various mechanical, acoustic, and electromagnetic 
components of the loudspeaker. By modeling the reproduction device's individual 
components and the characteristics of those components or groups of components, individual 
compensations for these characteristics can be created and manipulated parametrically. 
Therefore, these same compensations can be applied to additional systems having similar 



STATUS OF CLAIMS 
Claims 1-54 are pending in the application. 

STATUS OF AMENDMENTS 
No amendment has been filed subsequent to the Final Office 
23, 2004. 




components or characteristics. See Application, page 8, lines 3-9. For example, a parameter 
"mechanical resonance" describes "parts of system including panels, cones, surrounds, and 
domes". Application, page 15, lines 7-8. Thus, individual components of the speaker may 
be defined "instead of compiling or reducing speaker elements to create a lumped response 
system". Application, page 13, lines 3-4. The modeled individual components may 
therefore have corresponding compensations which can be applied to additional systems 
having similar components or characteristics. 

(Excepts from Specification, Pages 8, 13, and 15) 

ISSUES 

1. Whether Claims 1-3, 5 and 6 were properly rejected under 35 U.S.C. § 102(e) as 
being anticipated by U.S. Patent No. 5,953,431 to Yashima et al. (hereinafter "Yashima"). 

2. Whether Claims 29, 30, 32, 37-41, 45, 50 and 51 were properly rejected under 35 
U.S.C. § 102(e) as being anticipated by U.S. Patent No.*6,252,968 to Narasimhan et al. (hereinafter 
"Narasimhan"). 

3. WhetherClaims 13-16, 18, 19, 2 1,24 and 25 were properly rejected under 35 U.S.C. 
§ 103(a) as being unpatentable over Yashima in view of Narasimhan. 

4. Whether Claims 4, 7, 8, 17, 22, and 23 were properly rejected under 35 U.S.C. § 
103(a) as being unpatentable over Yashima in view of U.S. Patent No. 5,305,388 to Kunno et al. 
(hereinafter "Kunno"). 
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5 . Whether Claims 9 and 1 0 were properly rejected under 35 U.S.C. § 1 03(a) as being 
unpatentable over Yashima in view of U.S. Patent No. 5,815,580 to Craven et al. (hereinafter 
"Craven"). 

6. Whether Claim 11 was properly rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Yashima in view of U.S. Patent No. 6,319,1 17 to Goff (hereinafter "Goff '). 

7. Whether Claims 12 and 26-28 were properly rejected under 35 U.S.C. § 103(a) as 
being unpatentable over Yashima in view of U.S. Patent No. 5,533,120 to Staudacher (hereinafter 
"Staudacher"). 

8. Whether Claims 31, 33 and 52 were properly rejected under 35 U.S.C. § 103(a) as 
being unpatentable over Narasimhan in view of Kunno. 

9. Whether Claims 34, 42, 48, 49, 53 and 54 were properly rejected under 35 U.S.C. § 
103(a) as being unpatentable over Narasimhan in view of Craven. 

10. Whether Claims 36 and 44 were properly rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Narasimhan in view of Staudacher. 

1 1 . Whether Claims 35 and 43 were properly rejected under 35 U.S.C. § 1 03(a) as being 
unpatentable over Narasimhan in view of Goff. 

12. Whether Claims 46 and 47 were properly rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Narasimhan in view of Yashima. 

GROUPING OF CLAIMS 
There are twelve (12) separate grounds of rejection that are appealed herein. 
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I. First Ground of Rejection: The grounds of the rejection based on 35 U.S.C. § 1 02(e) 
directed toward pending Claims 1-3, 5 and 6 under 35 U.S.C. § 102(e) as being anticipated by 
Yashima, these claims stand or fall together as to this rejection. 

n. Second Ground of Rejection: The grounds of the rejection based on 35 U.S.C. § 
102(e) directed toward pending Claims 29, 30, 32, 37-41, 45, 50 and 51 under 35 U.S.C. § 102(e) as 
being anticipated by Narasimhan, these claims stand or fall together as to this rejection. 

HI. Third Ground of Rejection: Thegroundsoftherejectionbasedon35U.S.C. § 103(a) 
directed toward pending Claims 13-16, 18, 19, 21, 24 and 25 under 35 U.S.C. § 103(a) as being 
unpatentable over Yashima in view of Narasimhan, these claims stand or fall together as to this 
rejection. 

IV. Fourth Ground of Rejection: The grounds of the rejection based on 35 U.S.C. § 
103(a) directed toward pending Claims 4, 7, 8, 17, 22, and 23 under 35 U.S.C. § 103(a) as being 
unpatentable over Yashima in view of Kunno, these claims stand or fall together as to this rejection. 

V. Fifth Ground of Rejection: The grounds of the rejection based on 35 U.S.C. § 103(a) 
directed toward pending Claims 9 and 10 under 35 U.S.C. § 103(a) as being unpatentable over 
Yashima in view of Craven, these claims stand or fall together as to this rejection. 

VI. Sixth Ground of Rejection: The grounds of the rejection based on 35 U.S.C. § 103(a) 
directed toward pending Claim 1 1 under 35 U.S.C. § 103(a) as being unpatentable over Yashima in 
view of Goff. 

VII. Seventh Ground of Rejection: The grounds of the rejection based on 35 U.S.C. § 
103(a) directed toward pending Claims 12 and 26-28 under 35 U.S.C. § 103(a) as being unpatentable 
over Yashima in view of Staudacher, these claims stand or fall together as to this rejection. 
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Vm. Eighth Ground of Rejection: The grounds of the rejection based on 35 U.S.C. § 
103(a) directed toward pending Claims 31, 33 and 52 under 35 U.S.C. § 103(a) as being 
unpatentable over Narasimhan in view of Kunno such that these claims stand or fall together as to 
this rejection, these claims stand or fall together as to this rejection. 

IX. Ninth Ground of Rejection: The grounds of the rejection based on 35 U.S.C. § 
103(a) directed toward pending Claims 34, 42, 48, 49, 53 and 54 under 35 U.S.C. § 103(a) as being 
unpatentable over Narasimhan in view of Craven, these claims stand or fall together as to this 
rejection. 

X. Tenth Ground of Rejection: The grounds ofthe rejection based on 35 U.S.C. § 103(a) 
directed toward pending Claims 36 and 44 under 35 U.S.C. § 103(a) as being unpatentable over 
Narasimhan in view of Staudacher, these claims stand or fall together as to this rejection. 

XI. Eleventh Ground of Rejection: The grounds ofthe rejection based on 35 U.S.C. § 
103(a) directed toward pending Claims 35 and 43 under 35 U.S.C. § 103(a) as being unpatentable 
over Narasimhan in view of Goff, these claims stand of fill together as to this rejection. 

Xn. Twelfth Ground of Rejection: The grounds of the rejection based on 35 U.S.C. § 
103(a) directed toward pending Claims 46 and 47 under 35 U.S.C. § 103(a) as being unpatentable 
over Narasimhan in view of Yashima, these claims stand or fall together as to this rejection. 
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ARGUMENT ■ 

First Ground of Rejection . Claims 1-3, 5 and 6 satisfy the requirements of 35 U.S.C. § 102(e) so 
as to be unanticipated by Yashima. 

1. Speaker vs. Ducted Horn Type Speaker 

In order to show the distinction of the claim element "speaker" used in each independent 
claim, the following explanation is given. 

The recited claim element "speaker" is different from the term "ducted horn 'type speaker" 
as used in Yashima. Indeed the term "speaker" as used in Yashima itself is different from the 
use of the term "ducted horn type speaker" in Yashima. The ducted horn type speaker of 
Yashima includes a speaker and a ducted horn and therefore is used in Yashima to reference 
the combination. See Yashima, Col. 1, Lines 22-26. As such, a speaker as defined in Yashima 
is fundamentally different than a combination of a ducted horn and a speaker which is 
referenced in Yashima as a "ducted horn type speaker". 

2. Yashima Teaches a Digital Filter realizing an Inverse Characteristic of a Ducted 
Horn, not an Individual Component of a Speaker 

Yashima describes an acoustic replay device. The acoustic replay device includes a 
ducted horn disposed on a speaker and an audio signal processing means including a non- 
recursive digital filter realizing an inverse characteristic of the transfer characteristic of the 
ducted horn. See Yashima, Col. 5, Lines 14-21. With this configuration, once the 
characteristic of the non-recursive digital filter is set to be the inverse characteristics of the 
ducted horn, the acoustic radiation characteristic at the opening of the ducted horn forming the 



sound source for the sound field space always matches the replay characteristic of the speaker, 
without regards to the type of the speaker, so that the effect of the ducted horn can be easily 
removed, and the acoustic signal can be radiated into the sound field space with a high fidelity, 
without deteriorating the characteristic of the speaker. See Yashima, Col. 5, Lines 22-31. 

The Office asserts Yashima for disclosure of "at least one said modification filter (filter 
102) simulating an individual component of the speaker (component 4)". Final Office Action 
Dated February 23, 2004, Page 3. The Applicant respectfully disagrees, "[t]ransfer function 
H2 within block 102 represents the inverse characteristic of the transfer characteristic of the 
speaker 4 alone." Yashima, Col. 10, Lines 56-58. H2 does not simulate a. component of the 
speaker as asserted by the Examiner. 

Yashima' s transfer function merely describes characteristics of the speaker as a whole, 

as shown in the following excerpt: 

Transfer function H5 within block 201 represents the inverse characteristic of 
the total transfer characteristic of the speaker 4, the ducted horn 200, the 
acoustic resistance 300 and the space up to the listening position 5. Transfer 
function H2 within block 102 represents the inverse characteristic of the 
transfer characteristic of the speaker 4 alone, transfer function H3 within 
block 1 03 represents the inverse characteristic of the transfer characteristic of 
the ducted horn 200 alone, transfer function H6 within block 202 represents 
the inverse characteristic of the transfer characteristic of the acoustic 
resistance alone, and transfer function H4 within block 104 represents the 
inverse characteristic of the transfer characteristic of the acoustic space from 
the acoustic resistance 300 to the listening position 5. Transfer function H7 
within block 203 represents the inverse characteristic of the total transfer 
characteristic of the ducted horn 200 and the acoustic resistance 300. The 
coefficient data of the non-recursive digital filter 2 is so set that the non- 
recursive digital filter 2 has the transfer function H7. Yashima, Col 10, Line 
52 to Col. 11, Line 4 (emphasis added). 

Thus, Yashima describes a transfer function of the speaker alone and is utilized "so that the 
effect of the ducted horn can be easily removed" from the speaker. Yashima, Col 5, Lines 27- 
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28. Therefore, Yashima does not model individual components of the speaker, but rather the 
effects of the ducted horn on the speaker. Indeed, nowhere in the submitted reference is a filter 
corresponding to an individual component of the speaker mentioned. 

In the Office Action Dated May 1 0, 2004, the Examiner asserts the following, "Yashima 
discloses a ducted horn type speaker consisting of references 4, 200, 300." Office Action 
Dated May 10, 2004, Page 2. The Office, however, then asserts that "[t]he Office agrees with 
the applicant that reference 4 is a speaker, however, references 4, 200, and 300 combined 
together is still a speaker with individual components 4, 200, and 300." Office Action Dated 
May 10, 2004, page 2. This interpretation is contrary to the disclosure of Yashima , which 
describes a speaker 4, ducted horn 200, and acoustic resistance 300 (e.g., thin cloth covering 
the opening of the ducted horn) at Col. 11, Lines 5-32. It is respectfully submitted that the 
Examiner mistakenly equates a "ducted horn type speaker" with a "speaker" contrary to the 
express statements made in Yashima which define a speaker. For instance, as shown in 
Yashima at FIG. 4, neither the ducted horn 200 nor the acoustic resistance 300 are a part of the 
speaker 4. This is supported throughout Yashima, an example of which is also shown in the 
following excerpt: 

FIG. 36 is a diagram showing the configuration of a ducted horn type speaker, 
in which the speaker 4 in the conventional acoustic replay device is combined 
with a ducted horn 200 disposed on and attached to the speaker, e.g., in front 
of or on a front surface of the speaker." Yashima, Col. 1, Lines 22-26. 

Thus, the ducted horn 200 is not a component of the speaker 4 of Yashima. Therefore, 
Yashima does not show a transfer function that corresponds to an individual component of the 
speaker. 

3. Applicant Models an Individual Component of a Speaker 



9 



Beginning at page eight of the subject application, an exemplary model of a sonic 

reproduction device is described as follows: 

[T]he behavior characteristics are defined by individual or groups of 
individual components of the sonic reproduction device. By modeling the 
reproduction device's individual components and the characteristics of those 
components or groups of components, individual compensations for these 
characteristics can be created and manipulated parametrically. Therefore, 
these same compensations can be applied to additional systems having 
similar components or characteristics. Application, page 8, lines 3-9. 

For example, at page 15 of the subject application a parameter "mechanical resonance" is 
recited which describes "parts of system including panels, cones, surrounds, and domes". 
Application, page 15, lines 7-8. Thus, individual components of the speaker may be modeled 
"instead of compiling or reducing speaker elements to create a lumped response system". 
Application, page 13, lines 3-4. The modeled individual components may therefore have 
corresponding compensations which can be applied to additional systems having similar 
components or characteristics. 

4. Claims 1-3, 5 and 6 are Not Anticipated by Yashima 

Claim 1 recites, in part, a "modification filter simulating an individual component of 
the speaker." The Applicant respectfully submits that the ducted horn taught by Yashima is not 
a component of a speaker. Therefore, a digital filter set to the inverse characteristic of the 
ducted horn is not "modification filter simulating an individual component of the speaker" as 
claimed in Claim 1. The legal significance of this distinction is seen in MPEP § 2131, "A 
claim is anticipated only if each and every element as set forth in the claim is found, either 
expressly or inherently described, in a single prior art reference." Verdegaal Bros. v. Union Oil 
Co. of California, 2 USPQ2d 1051, 1053 (Fed. Cir. 1987). Further, "anticipation requires the 
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presence in a single prior art reference disclosure of each and every element of the claimed 
invention, arranged as in the claim." Lindemann Maschinenfabrik GmbH v. American Hoist & 
Derrick Co., 730 F.2d 1452, 221 USPQ 481, 485 (Fed. Cir. 1984) (citing Connell v. Sears, 
Roebuck & Co. , 722 F.2d 1 542, 220 USPQ 1 93 (Fed. Cir. 1 983)). 

Since Yashima does not teach the element of a "a plurality of modification filters 
having modification responses that simulate the plurality of individual responses, at least one 
said modification filter simulating an individual component of the speaker" as recited in 
independent Claim 1 , the Applicant respectfully asserts that in the Final Office Action Dated 
February 23, 2004, Page 3, a proper case of anticipation has not been made with respect to 
Claim 1 and each of the claims that dependent on Claim 1. Accordingly, Claims 1-4 and 36 
satisfy the requirements of 35 U.S.C. § 102(e) so as to be unanticipated by Yashima. The 
Applicant respectfully requests the Board to overturn the First Ground of Rejection. 

Second Ground of Rejection . Claims 29, 30, 32, 37-41, 45, 50 and 51 satisfy the 
requirements of 35 U.S.C. § 102(e) such that these claims are not anticipated by Narasimhan. 

1. Individual Component of a Speaker vs. Audio Signal Component 

In order to show a distinction of the claim element "individual component" used in 
each independent claim, the following explanation is given. The recited claim element 
"individual component of a speaker" is different from the term "audio signal component" as 
used in Narasimhan. As the claim element readily describes, the individual component is 
selected from the speaker. On the contrary, the audio signal component is a component of an 
audio signal that may be provided to a speaker or an audio signal received from a speaker, and 
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is not a component of the speaker itself. 

2 Narasimhan Discloses an Audio Signal Component, not an Individual 

Component of a Speaker 

Narasimhan describes an acoustic quality enhancement via feedback and equalization 
for mobile multimedia systems. During a training phase, unique frequency tones are 
transmitted (e.g., via speakers), and then recorded (e.g., via a microphone). Each fed-back 
audio frequency tone is then used to estimate the gain of the reproduction medium at that 
particular frequency, and the background noise parameters at that frequency are also 
determined. This is used to construct a set of inverse filters, so the original audio sourceican 
then be pre-filtered to produce the desired audio output. During the second phase, which is the 
processing phase for playing back an audio source, the audio source is decomposed into sub- 
bands whose center frequencies are the frequency tones used for training. In each sub-band, the 
audio signal component is pre-emphasized by the gain estimates obtained during training, and 
also inverse filtered using the parameter estimates obtained during training. The resulting 
signal is then reconstructed into a full-band signal, resulting in an actual audio output signal 
that is better matched to the intended audio output. See Narasimhan, Col. 2, Lines 32-50. 

The only other use of the word "component" in the detailed description of Narasimhan 
is as follows: 

FIG. 4 illustrates the detailed implementation of the sub-band inverse filter 
220. The filter parameters to be estimated during the training phase are the 
coefficients c.sup.i (0), . . . c.sup.i (N-l) for each of the M sub-band filters, 
where i=l, . . . , M. The input to filter is x.sup.i (n) which is one of the M 
sub-band components of the audio source signal X(n). Shown also are N 
delay elements where N is the length of the filter. N varies with the 
performance requirements and the processing power of computer 110. At 
each sampling of the source signal X(n), the components x.sup.i (n), x.sup.i 
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(n-1), . . . x.sup.i (n-N+1) are multiplied by corresponding coefficients c.sup.i 
(0), c.sup.i (1), . . . , c.sup.i (N-1). The products are then added by 
accumulator 221 to form the output component x.sup.i (n). The above is 
repeated for each of the M sub-bands, and the output components x.sup.i (n) 
for i=l, . . ., M, to form the final output signal which is sent to the 
reproduction medium to be played out. Narasimhan, Col. 4, Lines 4-20. 

Thus, Narasimhan again teaches a component of an audio signal and not an individual component 
of a speaker. 



3. Applicant Models an Individual Component of a Speaker 

As previously described, the subject application describes an exemplary model of a 

sonic reproduction device as follows: 

[T]he behavior characteristics are defined by individual or groups of 
individual components of the sonic reproduction device. By modeling the 
reproduction device's individual components and the characteristics of those 
components or groups of components, individual compensations for these 
characteristics can be created and manipulated parametrically. Therefore, 
these same compensations can be applied to additional systems having 
similar components or characteristics. Application, page 8, lines 3-9. 

Thus, individual components of the speaker may be modeled "instead of compiling or reducing 
speaker elements to create a lumped response system". Application, page 13, lines 3-4. The 
modeled individual components may therefore have corresponding compensations which can 
be applied to additional systems having similar components or characteristics. 



4. Claims 29, 30. 32. 37-41. 45. 50 and 51 are not anticipated by Narasimhan 

Narasimhan does not disclose, teach or suggest "at least one said filter simulating an 
individual component of a speaker" as claimed in Independent Claims 29 and 45, or "at least 
one said filter simulates an individual component of the speaker" as claimed in Independent 
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Claim 37. The Applicant respectfully submits that the audio signal component taught by 
Narasimhan is not an individual component of a speaker, but rather is a component of an audio 
signal. Although Narasimhan mentions a component, the component is a part of an audio 
signal and not an individual component of a speaker. For instance, the Office asserts that 
"Narasimhan discloses sub-band filters (Figure 3, references 220 which represent a sub-band 
frequency output response component of the reproduction medium (including the speaker as 
disclosed by Narasimhan) which as been detected by microphone 130." Office Action Dated 
May 10, 2004, Page 2. The Office then asserts that "[tjhere is no limitation in the claims that 
an 'individual component of the speaker' cannot comprise of a response component of the 
speaker". Office Action Dated May 10, 2004, Page 2. The Applicant respectfully disagrees. 
The sub-band filters described in Narasimhan represent a sub-band frequency of an audio 
signal reproduced by a reproduction medium 300 which include speakers 120 and the 
environment in which the system is operating. See Narasimhan, Col. 3, Lines 1-7. Thus, the 
sub-band frequency is not an individual component of the speaker, but rather is a sub-band 
frequency component of an output of an audio signal from a speaker. 

Therefore, Narasimhan does not disclose "at least one said filter simulating an 
individual component of a speaker" as claimed in Independent Claims 29 and 45, or "at least 
one said filter simulates an individual component of the speaker" as claimed in Independent 
Claim 37. Claims 30 and 32 are dependent claims that depend from Claim 29. Claims 38-41 
are dependent claims that depend from Claim 37. Claims 50 and 5 1 are dependent claims that 
depend from Claim 45. Accordingly, Claims 29, 30, 32, 37-41, 45, 50 and 51 satisfy the 
requirements of 35 U.S.C. § 102(e) so as to be unanticipated by Narasimhan. The Applicant 
respectfully requests the Board to overturn the Second Ground of Rejection. 
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Third Ground of Rejection . Claims 13-16, 18, 19, 21, 24 and 25 satisfy the requirements of 35 
U.S.C. § 103(a) such that these claims are not unpatentable over Yashima in view of Narasimhan. 

1. Yashima Teaches a Digital Filter Realizing an Inverse Characteristic of a Ducted 
Horn, not Modeling an Individual Component of a Speaker 

As previously described in relation to the First Ground of Rejection, Yashima describes 
a non-recursive digital filter that is set to be the inverse characteristics of the ducted horn. 
Thus, the acoustic radiation characteristic at the opening of the ducted horn forming the sound 
source for the sound field space always matches the replay characteristic of the speaker, 
without regards to the type of the speaker, so that the effect of the ducted horn can be easily 
removed, and the acoustic signal can be radiated into the sound field space with a high fidelity, 
without deteriorating the characteristic of the speaker. See Yashima, Col. 5, Lines 22-31. .Thus, 
Yashima describes a transfer function of the speaker alone and is. utilized "so that the effect of 
the ducted horn can be easily removed" from the speaker. Yashima, Col 5, Lines 27-28. 
Yashima does not describe modeling individual components of the speaker, but rather 
describes the effects of the ducted horn on the speaker. 

2. Narasimhan Teaches a Filter Unit for Processing an Audio Signal to 
Compensate for the Effects of a Reproduction Medium, not Modeling an Individual 
Component of a Speaker 

Narasimhan describes an acoustic quality enhancement via feedback and equalization 
for mobile multimedia systems. A microphone is used to feedback the reproduced audio 
source, into a processing mechanism. This processing mechanism in turn, controls subsequent 
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audio reproduction. The processing mechanism may operate in two phases. In the first phase, 
which is the training phase, the medium's characteristics will be estimated, and a set of filters 
is constructed, with fixed parameters. The set of filters will subsequently pre-filter the audio 
source, in order to equalize for the medium's characteristics, during the second phase, which is 
the processing phase. If necessary, the pre-filter parameters may be updated by feedback of the 
reproduced audio source, even after the initial training period. See Narasimhan, Col. 2, Lines 
19-31. Thus, the processing mechanism of Narasimhan equalizes for the medium's 
characteristics through use of the set of filters, and does not disclose, teach, or suggest at least 
one filter simulating an individual component of the speaker. 

3. Applicant Discloses Modeling an Individual Component of a Speaker 

As previously described, the subject application describes an exemplary model of a 
sonic reproduction device in which one or more individual components of the speaker are 
modeled "instead of compiling or reducing speaker elements to create a lumped response 
system". Application, page 13, lines 3-4. The modeled individual components may therefore 
have corresponding compensations which can be applied to additional systems having similar 
components or characteristics. 

4. Claims 13-16. 18. 19. 21, 24 and 25 are Nonobvious over Yashima in view of 
Narasimhan 

Neither Yashima nor Narasimhan, nor any of the other submitted references, alone or in 
combination, disclose nor suggest a sound compensation system for input to a sonic 
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reproduction device including a speaker. The sound compensation system includes a model of 
the sonic reproduction device having a plurality of filters that simulate at least one of the 
behavioral characteristics of the sonic reproduction device. At least one of the filters simulates 
an individual component of the speaker. 

The Office asserts Yashima for disclosure of "at least one said filter (filter 102) 
simulating an individual component of the speaker (component 4)". Office Action Dated 
February 23, 2004, Page 6. The Applicant respectfully disagrees. As previously described, 
Yashima describes a "[transfer function H2 within block 102 represents the inverse 
characteristic of the transfer characteristic of the speaker 4 alone". Yashima, Col. 10, Lines 56- 
58. Thus, Yashima describes a speaker as a whole. 

Narasimhan does not cure the defects of Yashima. For example, during a training 
phase described in Narasimhan, frequency tones are transmitted (e.g., via speakers), and then 
recorded (e.g., via a microphone). See Narasimhan, Col. 2, Lines 30-32. Narasimhan 
constructs a set of inverse filters so the original audio source can then be pre-filtered to product 
the desired audio output. Narasimhan, Col. 2, Lines 38-40. Narasimhan, however, does not 
disclose, teach, suggest, or mention modeling a component of the speaker. Rather Narasimhan 
measures the effect of a reproduction medium "which includes the speakers and environment 
in which the system is operating." Narasimhan, Col. 3, Lines 5-7. In Narasimhan, like 
Yashima, the output of the speaker as a whole is measured. Thus, neither Yashima nor 
Narasimhan, alone or in combination, disclose, teach or suggest "at least one said filter 
simulating an individual component of the speaker" as claimed in claim 13. 

Claims 1 5, 1 6, 1 8, 1 9, 2 1 and 24 are dependent claims that depend directly or indirectly 
from independent Claim 13. Accordingly, Claims 13, 15, 16, 18, 19, 21 and 24 satisfy the 
requirements of 35 U.S.C. § 103(a) so as to be patentable over Yashima in view of 
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Narasimhan. The Applicant respectfully requests the Board to overturn the Third Ground of 
Rejection. 



Fourth Ground of Rejection. Claims 4, 7, 8, 1 7, 22, and 23 satisfy the requirements of 3 5 
U.S.C. § 103(a) such that these claims are not unpatentable over Yashima in view of Kunno. 

1- Kunno does not Cure the Defects of Yashima 

As previously described, Yashima teaches a non-recursive digital filter that is set to be 
the inverse characteristics of the ducted horn "so that the effect of the ducted horn can be easily 
removed" from the speaker. Yashima, Col 5, Lines 27-28. Yashima does not teach or suggest 
modeling individual components of the speaker, but rather describes the effects of the ducted 
horn on the speaker. 

Kunno describes a bass compensation circuit for use in a sound reproduction device. 
The bass compensation circuit is for use in a sound reproduction device, which can compensate 
a frequency response at desired frequencies of a low frequency range, which are necessary for 
music reproduction in such a way that the compensated frequency response can change against 
change in sound volume in a natural manner, See Kunno, Col. 1, Lines 60-67. Kunno does not 
disclose, teach, or suggest modeling an individual component of a speaker. 

2 - Claims 4, 7, 8, 17. 22, and 23 are Nonobvious over Yashima in view of Kunno 

Neither Yashima nor Kunno, alone or in combination, disclose, teach or suggest 
modeling an individual component of a speaker. Additionally, Claims 4, 7, and 8 are 
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dependent claims that depend directly or indirectly from independent Claim 1 . Claims 1 7, 22 
and 23 are dependent claims that depend directly or indirectly from independent Claim 13. The 
foregoing arguments presented under the First and Third Grounds of Rejection, above, in 
reference to the rejection of Claims 1 and 13 are hereby incorporated and directed to the 
rejection of Claims 4, 7, 8, 17, 22, and 23. Because Claims 4, 7, 8, 17, 22, and 23 incorporate 
all the limitations of the claims they respectively depend from, these claims are patentable for . 
at least the same reasons for which Claims 1 and 13 are patentable. Accordingly, Claims 4, 7, 
8, 17, 22, and 23 satisfy the requirements of 35 U.S.C. § 103(a) so as to be patentable over 
Yashima in view of Kunno. The Applicant respectfully requests the Board to overturn the 
Fourth Ground of Rej ection. 

Fifth Ground of Rejection . Claims 9 and 10 satisfy the requirements of 35 U.S.C. § 103(a) such 
that these claims are not unpatentable over Yashima in view of Craven. 

1. Craven does not Cure the Defects of Yashima 

As previously described, Yashima teaches a non-recursive digital filter that is set to be 
the inverse characteristics of the ducted horn "so that the effect of the ducted horn can be easily 
removed" from the speaker. Yashima, Col 5, Lines 27-28. Yashima does not describe 
modeling individual components of the speaker, but rather describes the effects of the ducted 
horn on the speaker. 

Craven describes compensating filters for a loudspeaker. The response of the 
loudspeaker is measured by placing the loudspeaker in an echo free environment, passing a test 
signal through the loudspeaker, and picking up the reproduced audio signal via a microphone. 
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From the signal measured by the microphone, a suitable model of the loudspeaker response is 
derived. From this model, the response necessary to compensate the loudspeaker is derived; in 
a simple case, this is merely the spectral inverse of the loudspeaker response itself. The 
loudspeaker is then positioned within the acoustic environment in which it is to be used, and 
the microphone is placed at a listener position within the environment. An electrical test signal 
from the test signal generator is supplied to the loudspeaker and the resulting audio signal 
received at the microphone is measured and stored. The microphone is then moved to another 
point and the process is repeated. Once sufficient measurements have been taken, the 
coefficient calculator calculates a room response from a combination of the stored 
measurements, to be jointly representative of all the points at which the measurements were 
taken. The coefficient calculator therefore uses the stored model loudspeaker response jointly 
with the combined measured response to derive the response of the acoustic environment only, 
eliminating the dependency upon the loudspeaker. A compensation response to substantially 
compensate the room response is derived, and combined with the loudspeaker compensation 
response. From the combined compensation response the coefficients of the digital filter to 
execute the combined compensation are derived and supplied to the filter for use in subsequent 
audio reproduction. See Craven, Col 8, Lines 1-22. Craven does not disclose, teach, or 
suggest modeling an individual component of a speaker. 

2. Claims 9 and 10 are Nonobvious over Yashima in view of Craven 

Neither Yashima nor Craven, alone or in combination, disclose, teach or suggest 
modeling an individual component of a speaker. Additionally, Claims 9 and 10 are dependent 
claims that depend directly or indirectly from independent Claim 1 . The foregoing arguments 
presented under the First Ground of Rejection, above, in reference to the rejection of Claim 1 

20 



are hereby incorporated and directed to the rejection of Claims 9 and 10. Because Claims 9 
and 10 incorporate all the limitations of the claims they respectively depend from, these claims 
are patentable for at least the same reasons for which Claim 1 is patentable. Accordingly, 
Claims 9 and 10 satisfy the requirements of 35 U.S.C. § 103(a) so as to be patentable over 
Yashima in view of Craven. The Applicant respectfully requests the Board to overturn the 
Fifth Ground of Rejection. 

Sixth Ground of Rejection. Claim 1 1 satisfies the requirements of 35 U.S.C. § 103(a) such that 
this claim is not unpatentable over Yashima in view of Goff. 

1- Goff does not Cure the Defects of Yashima 

As previously described, Yashima teaches a non-recursive digital filter that is set to be 
the inverse characteristics of the ducted horn "so that the effect of the ducted horn can be easily 
removed" from the speaker. Yashima, Col 5, Lines 27-28. Yashima does not describe 
modeling individual components of the speaker, but rather describes the effects of the ducted 
horn on the speaker. 

Goff describes a user interface control device, which includes five pushbutton keys 
arranged in a cross pattern, for the control of electronic filter parameters of an audio spectrum 
processor. Depression of particular keys or particular combinations of keys can be made to 
electronically control multiple filter parameters, some simultaneously, for different filter types 
depending on the filter type. The unique arrangement of the pushbutton keys facilitates 
operation of the various parameters for bell, notch, shelf, and pass-band audio filter types with 
a minimal number of control elements and minimal control area. See Goff, Col. 3, Line 66 to 
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Col. 4, Line 15. Goff does not disclose, teach, or suggest modeling an individual component of 
a speaker. 

2. Claim 11 is Nonobvious over Yashima in view of Goff 

Neither Yashima nor Goff, alone or in combination, disclose, teach or suggest modeling 
an individual component of a speaker. Additionally, Claim 1 1 is a dependent claim that 
depends directly from independent Claim 1. The foregoing arguments presented under the 
First Ground of Rejection, above, in reference to the rejection of Claim 1 are hereby 
incorporated and directed to the rejection of Claim 1 1 . Because Claim 1 1 incorporates all the 
limitations of Claim 1 , this claim is patentable for at least the same reasons for which Claim 1 
is patentable. Accordingly, Claim 1 1 satisfies the requirements of 35 U.S.C. § 103(a) so as to 
be patentable over Yashima in view of Goff. The Applicant respectfully requests the Board to 
overturn the Sixth Ground of Rejection. 

Seventh Gr ound of Rejection . Claims 12 and 26-28 satisfy the requirements of 35 U.S.C. § 103(a) 
such that these claims are not unpatentable over Yashima in view of Staudacher. 

1- Staudacher does not Cure the Defects of Yashima 

As previously described, Yashima teaches a non-recursive digital filter that is set to be 
the inverse characteristics of the ducted horn "so that the effect of the ducted horn can be easily 
removed" from the speaker. Yashima, Col 5, Lines 27-28. Yashima does not describe 
modeling an individual components of the speaker, but rather describes the effects of the 
ducted horn on the speaker. 



22 



Staudacher describes acoustic feedback cancellation for equalized amplification 
systems. A speaker amplification system is described which incorporates an adaptable notch 
filter that can dynamically adapt to the feedback oscillation frequency and remove it before it is 
amplified above an audible level. See Staudacher, Col. 2, Lines 32-35. Staudacher does not 
disclose, teach, or suggest modeling an individual component of a speaker. 

2. Claims 12 and 26-28 are Nonobvious over Yashima in view of Staudacher 

Neither Yashima nor Staudacher, alone or in combination, disclose, teach or suggest 
modeling an individual component of a speaker. Additionally, Claims 12 and 26-28 are 
dependent claims that depend directly or indirectly from Independent Claims 1 or 13. The 
foregoing arguments presented under the First and Third Grounds of Rejection, above, in 
reference to the rejection of Claims 1 and 13 are hereby incorporated and directed to the 
rejection of Claims 12 and 26-28. Because Claims 12 and 26-28 incorporate all the limitations 
of the claims they respectively depend from, these claims are patentable for at least the same 
reasons for which Claims 1 and 13 are patentable. Accordingly, Claims 12 and 26-28 satisfy 
the requirements of 35 U.S.C. § 103(a) so as to be patentable over Yashima in view of 
Staudacher. The Applicant respectfully requests the Board to overturn the Seventh Ground of 
Rejection. 
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Eighth Ground of Rejection. Claims 31, 33 and 52 satisfy the requirements of 35 U.S.C. § 103(a) 
such that these claims are not unpatentable over Narasimhan in view of Kunno. 

1 Kunno does not Cure the Defects of Narasimhan 

As previously described, Narasimhan describes an acoustic quality enhancement via 
feedback and equalization for mobile multimedia systems. During a processing phase for 
playing back an audio source, the audio source is decomposed into sub-bands whose center 
frequencies are the frequency tones used for training. In each sub-band, the audio signal 
component is pre-emphasized by the gain estimates obtained during training, and also inverse 
filtered using the parameter estimates obtained during training. The resulting signal is, then 
reconstructed into a full-band signal, resulting in an actual audio output signal that is better 
matched to the intended audio output. See Narasimhan, Col. 2, Lines 32-50. Thus, 
Narasimhan again teaches a component of an audio signal and not modeling an individual 
component of a speaker. 

Kunno describes a bass compensation circuit for use in a sound reproduction device, 
which can compensate a frequency response at desired frequencies of a low frequency range in 
such a way that the compensated frequency response can change against change in sound 
volume in a natural manner. See Kunno, Col. 1, Lines 60-67. Kunno does not disclose, teach, 
or suggest modeling an individual component of a speaker. 

2. Claims 31. 33 and 52 are Nonobvious over Narasimhan in view of Kunno 

Neither Narasimhan nor Kunno, alone or in combination, disclose, teach or suggest 
modeling an individual component of a speaker. Additionally, Claims 31, 33 and 52 are 
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dependent claims that depend directly or indirectly from Independent Claims 29 or 45. The 
foregoing arguments presented under the Third Ground of Rejection, above, in reference to the 
rejection of Claims 29 and 45 are hereby incorporated and directed to the rejection of Claims 
31,33 and 52. Because Claims 31,33 and 52 incorporate all the limitations of the claims they 
respectively depend from, these claims are patentable for at least the same reasons for which 
Claims 29 and 45 are patentable. Accordingly, Claims 31, 33 and 52 satisfy the requirements of 
35 U.S.C. § 103(a) so as to be patentable over Narasimhan in view of Kunno. The Applicant 
respectfully requests the Board to overturn the Eighth Ground of Rejection. 

Ninth Grou nd of Rejection . Claims 34, 42, 48, 49, 53 and 54 satisfy the requirements of 35 U.S.C. 
§ 103(a) such that these claims are not unpatentable over Narasimhan in view of Craven. 

1. Craven does not Cure the Defects of Narasimhan 

As previously described, Narasimhan describes an acoustic quality enhancement via 
feedback and equalization for mobile multimedia systems. During a processing phase for 
playing back an audio source, the audio source is decomposed into sub-bands whose center 
frequencies are the frequency tones used for training. In each sub-band, the audio signal 
component is pre-emphasized by the gain estimates obtained during training, and also inverse 
filtered using the parameter estimates obtained during training. The resulting signal is then 
reconstructed into a full-band signal, resulting in an actual audio output signal that is better 
matched to the intended audio output. See Narasimhan, Col. 2, Lines 32-50. Thus, 
Narasimhan again teaches a component of an audio signal and not modeling an individual 
component of a speaker. 
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Craven describes compensating filters for a loudspeaker. The response of the 
loudspeaker is measured by placing the loudspeaker in an echo free environment, passing a test 
signal through the loudspeaker, and picking up the reproduced audio signal via a microphone. 
From the signal measured by the microphone, a suitable model of the loudspeaker response is 
derived. From this model, the response necessary to compensate the loudspeaker is derived; in 
a simple case, this is merely the spectral inverse of the loudspeaker response itself. The 
loudspeaker is then positioned within the acoustic environment in which it is to be used, and 
the microphone is placed at a listener position within the environment. An electrical test signal 
from the test signal generator is supplied to the loudspeaker and the resulting audio signal 
received at the microphone is measured and stored. Once sufficient measurements have been 
taken, the coefficient calculator calculates a room response. The coefficient calculator therefore 
uses the stored model loudspeaker response jointly with the combined measured response to 
derive the response of the acoustic environment only, eliminating the dependency upon the 
loudspeaker. See Craven, Col 8, Lines 1-22. Thus, Craven teaches a compensation response 
which compensates for the room response, and does not disclose, teach, or suggest modeling 
individual component of a speaker. 

2 - Claims 34, 42, 48. 49, 53 and 54 are Nonobvious over Narasimhan in view of 

Craven 

Neither Narasimhan nor Craven, alone or in combination, disclose, teach or suggest 
modeling an individual component of a speaker. Additionally, Claims 34, 42, 48, 49, 53 and 
54 are dependent claims that depend directly or indirectly from Independent Claims 29, 37 or 
45. The foregoing arguments presented under the Third Ground of Rejection, above, in 
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reference to the rejection of Claims 29, 37 or 45 are hereby incorporated and directed to the 
rejection of Claims 34, 42, 48, 49, 53 and 54. Because 34, 42, 48, 49, 53 and 54 incorporate all 
the limitations of the claims they respectively depend from, these claims are patentable for at 
least the same reasons for which Claims 29, 37 and 45 are patentable. Accordingly, Claims 34, 
42, 48, 49, 53 and 54 satisfy the requirements of 35 U.S.C. § 103(a) so as to be patentable over 
Narasimhan in view of Craven. The Applicant respectfully requests the Board to overturn the 
Ninth Ground of Rejection. 

Tenth Ground of Rejection . Claims 36 and 44 satisfy the requirements of 35 U.S.C. § 103(a) such 
that these claims are not unpatentable over Narasimhan in view of Staudacher. 

1. Staudacher does not Cure the Defects of Narasimhan 

As previously described, Narasimhan describes an acoustic quality enhancement via 
feedback and equalization for mobile multimedia systems. During a processing phase for 
playing back an audio source, the audio source is decomposed into sub-bands whose center 
frequencies are the frequency tones used for training. In each sub-band, the audio signal 
component is pre-emphasized by the gain estimates obtained during training, and also inverse 
filtered using the parameter estimates obtained during training. The resulting signal is then 
reconstructed into a full-band signal, resulting in an actual audio output signal that is better 
matched to the intended audio output. See Narasimhan, Col. 2, Lines 32-50. Thus, 
Narasimhan again teaches a component of an audio signal and not modeling an individual 
component of a speaker. 

Staudacher describes acoustic feedback cancellation for equalized amplification 
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systems. A speaker amplification system is described which incorporates an adaptable notch 
filter that can dynamically adapt to the feedback oscillation frequency and remove it before it is 
amplified above an audible level. See Staudacher, Col. 2, Lines 32-35. Staudacher does not 
disclose, teach, or suggest modeling an individual component of a speaker. 

2. Claims 36 and 44 are Nonobvious over Narasimhan in view of Staudacher 

Neither Narasimhan nor Staudacher, alone or in combination, disclose, teach or suggest 
modeling an individual component of a speaker. Additionally, Claims 36 and 44 are dependent 
claims that depend directly or indirectly from Independent Claims 29 or 37. The foregoing 
arguments presented under the Third Ground of Rejection, above, in reference to the rejection 
of Claims 29 and 37 are hereby incorporated and directed to the rejection of Claims 36 and 44. 
Because 36 and 44 incorporate all the limitations of the claims they respectively depend from, 
these claims are patentable for at least the same reasons for which Claims 29 and 37 are 
patentable. Accordingly, Claims 36 and 44 satisfy the requirements of 35 U.S.C. § 103(a) so as 
to be patentable over Narasimhan in view of Staudacher. The Applicant respectfully requests 
the Board to overturn the Tenth Ground of Rejection. 

Eleventh Ground of Rejection . Claims 35 and 43 satisfy the requirements of 35 U.S.C. § 103(a) 
such that these claims are not unpatentable over Narasimhan in view of Goff. 

1. Goff does not Cure the Defects of Narasimhan 

As previously described, Narasimhan describes an acoustic quality enhancement via 
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feedback and equalization for mobile multimedia systems. During a processing phase for 
playing back an audio source, the audio source is decomposed into sub-bands whose center 
frequencies are the frequency tones used for training. In each sub-band, the audio signal 
component is pre-emphasized by the gain estimates obtained during training, and also inverse 
filtered using the parameter estimates obtained during training. The resulting signal is then 
reconstructed into a full-band signal, resulting in an actual audio output signal that is better 
matched to the intended audio output. See Narasimhan, Col. 2, Lines 32-50. Thus, 
Narasimhan again teaches a component of an audio signal and not modeling an individual 
component of a speaker. 

Goff describes a user interface control device, which comprises of five pushbutton keys 
arranged in a cross pattern, for the control of electronic filter parameters of an audio spectrum 
processor. Depression of particular keys or particular combinations of keys can be made to 
electronically control multiple filter parameters, some simultaneously, for different filter types 
depending on the filter type. The unique arrangement of the pushbutton keys facilitates 
operation of the various parameters for bell, notch, shelf, and pass-band audio filter types with 
a minimal number of control elements and minimal control area. See Goff, Col. 3, Line 66 to 
Col. 4, Line 15. Goff does not disclose, teach, or suggest modeling an individual component of 
a speaker. 

2. Claims 35 and 43 are Nonobvious over Narasimhan in view of Goff 

Neither Narasimhan nor Goff, alone or in combination, disclose, teach or suggest 
modeling an individual component of a speaker. Additionally, Claims 35 and 43 are dependent 
claims that depend directly or indirectly from Independent Claims 29 or 37. The foregoing 
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arguments presented under the Third Ground of Rejection, above, in reference to the rejection 
of Claims 29 and 37 are hereby incorporated and directed to the rejection of Claims 35 and 43. 
Because 35 and 43 incorporate all the limitations of the claims they respectively depend from, 
these claims are patentable for at least the same reasons for which Claims 29 and 37 are 
patentable. Accordingly, Claims 35 and 43 satisfy the requirements of 35 U.S.C. § 103(a) so as 
to be patentable over Narasimhan in view of Goff. The Applicant respectfully requests the 
Board to overturn the Eleventh Ground of Rejection. 

Twelfth Ground of Rejection . Claims 46 and 47 satisfy the requirements of 35 U.S.C. § 
103(a) such that these claims are not unpatentable over Yashima in view of Narasimhan. 

1. Yashima does not Cure the Defects of Narasimhan 

As previously described, Narasimhan describes an acoustic quality enhancement via 
feedback and equalization for mobile multimedia systems. During a processing phase for 
playing back an audio source, the audio source is decomposed into sub-bands whose center 
frequencies are the frequency tones used for training. In each sub-band, the audio signal 
component is pre-emphasized by the gain estimates obtained during training, and also inverse 
filtered using the parameter estimates obtained during training. The resulting signal is then 
reconstructed into a full-band signal, resulting in an actual audio output signal that is better 
matched to the intended audio output. See Narasimhan, Col. 2, Lines 32-50. Thus, 
Narasimhan again teaches a component of an audio signal and not modeling an individual 
component of a speaker. 

Yashima teaches a non-recursive digital filter that is set to be the inverse 
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characteristics of the ducted horn "so that the effect of the ducted horn can be easily removed" 
from the speaker. Yashima, Col 5, Lines 27-28. Yashima does not describe modeling 
individual components of the speaker, but rather describes the effects of the ducted horn on the 
speaker. 

2. Claims 46 and 67 are Nonobvious over Narasimhan in view of Yashima 

Neither Narasimhan nor Yashima, alone or in combination, disclose, teach or suggest 
modeling an individual component of a speaker. Additionally, Claims 46 and 47 are dependent 
claims that depend directly or indirectly from Independent Claim 45. The foregoing arguments 
presented under the Second Ground of Rejection, above, in reference to the rejection of Claim 
45 are hereby incorporated and directed to the rejection of Claims 46 and 47. Because 46 and 
47 incorporate all the limitations of Claim 45, these claims are patentable for at least the same 
reasons for which Claim 45 is patentable. Accordingly, Claims 46 and 47 satisfy the 
requirements of 35 U.S.C. § 103(a) so as to be patentable over Narasimhan in view of 
Yashima. The Applicant respectfully requests the Board to overturn the Twelfth Ground of 
Rejection. 
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CONCLUSION 



The Applicant respectfully considers this application to be in condition for allowance and 



respectfully request the Board to overturn the final rejection and that the Examiner pass this 



application to allowance. 



Dated this 23 rd day of July, 2004. 
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WILLfAM J. BREEN, EI 
Attorney for Applicant 
Registration No. 45,3 1 3 

LEE & HAYES PLLC 

421 W. Riverside Avenue, Suite 500 

Spokane, WA 99201 

Telephone: (509) 324-9256 (Ext. 249) 

Facsimile: (509) 323-8979 
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APPENDIX: CLAIMS ON APPEAL 



1 . (previously presented) : An apparatus for modifying an electrical audio signal for input to 
a sonic reproduction device that includes a speaker characterized by a plurality of individual 
responses which in combination define an overall response for the sonic reproduction device, each 
individual response comprising at least one of a frequency, time, phase or transient response, said 
apparatus comprising: 

a plurality of modification filters having modification responses that simulate the plurality of 
individual responses, at least one said modification filter simulating an individual component of the 
speaker, the modification filters for receiving the electrical audio signal, modifying the electrical 
audio signal and providing the electrical audio signal to the sonic reproduction device; and 

a plurality of adjustable parameters, each associated with at least one of the modification 
filters for allowing adjustments to the responses of the modification filters; 

wherein the adjustments create a plurality of individual conjugate responses, each individual 
conjugate response associated with at least one of the plurality of individual responses. 

2. (original): The apparatus of claim 1 wherein the plurality of individual responses of the 
sonic reproduction device are related to at least one of mechanical, acoustic and electromagnetic 
behavior of the sonic reproduction device. 

3. (original): The apparatus of claim 1 wherein the filters are defined by digital signal 
processes. 
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4. (original): The apparatus of claim 1 wherein the filters are defined by analog circuitry. 

5. (original): The apparatus of claim 1 wherein the plurality of modification filters are non- 
interacting. 

6. (original): The apparatus of claim 1 wherein the plurality of modification responses 
combine to form an overall response that is a conjugate to the overall response for the sonic 
reproduction device. 

7. (original): The apparatus of claim 1 wherein at least one of the modification filters 
comprises a cut-off filter and the parameters for adjusting the frequency response of the cut-off filter 
comprise peak frequency, amplitude and Q parameters. 

8. (original): The apparatus of claim 7 wherein the peak frequency, amplitude and Q 
parameters modify the frequency response of the cut-off filter in at least one of the low and high 
frequency ranges. 

9. (original): The apparatus of claim 1 wherein at least one of the modification filters 
comprises a constant slope equalizer and the parameters for adjusting the frequency response of the 
constant slope equalizer comprise crossover frequency and boost shelf parameters. 
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10. (original): The apparatus of claim 9 wherein the crossover frequency and boost shelf 
parameters modify the frequency response of the constant slope equalizer in at least one of the low 
and high frequency ranges. 

11. (original): The apparatus of claim 1 wherein at least one of the modification filters 
comprises a parametric notch filter and the parameters for adjusting the frequency response of the 
parametric notch filter comprise notch frequency, amplitude and Q parameters. 

12. (original): The apparatus of claim 1 wherein at least one of the modification filters 
comprises a parametric notch-boost filter and the parameters for adjusting the frequency response of 
the parametric notch-boost filter comprise notch frequency, amplitude and Q parameters. 

13. (previously presented): A sound compensation system for altering an electrical audio 
signal for input to a sonic reproduction device including a speaker and having associated behavioral 
characteristics, said system comprising: 

a model of the sonic reproduction device having a plurality of filters that simulate at least one 
of the behavioral characteristics of the sonic reproduction device, each filter having an associated 
response that combine to define an overall response for the model, at least one said filter simulating 
an individual component of the speaker, each response comprising at least one of a frequency, time, 
phase or transient response; and 

a controller that modifies the response of each of the plurality of filters to transform the filter 
into a conjugate filter having a responses that is conjugate to the original response of the filter. 
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14. (original): The system of claim 13 wherein the behavior characteristics are defined by 
individual components of the sonic reproduction device. 

15. (original): The system of claim 13 wherein the behavioral characteristics are defined by 
groups of individual components of the sonic reproduction device. 

16. (original): The system of claim 13 wherein the filters are defined by digital signal 
processes and the controller comprises a computer. 

17. (original): The system of claim 13 wherein the filters are defined by analog circuits and 
the controller comprises adjustable circuit components. 

18. (original): The system of claim 13 wherein the sonic reproduction device comprises a 
speaker and at least one of the plurality of filters comprises at least one associated adjustable 
parameter and the value of the parameter is calculated based on physical characteristics of the 
speaker. 

19. (previously presented): The system of claim 18 wherein the physical characteristics of the 
speaker comprises at least one of cone and coil mass, air volume, mechanical compliance, radiating 
area, damping, moving mass and motor characteristics. 
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20. (original): The system of claim 13 wherein the sonic reproduction device comprises a 
speaker and at least one of the plurality of filters comprises at least one associated adjustable 
parameter and the value of the parameter is derived from a standard speaker model. 

21. (original): The system of claim 13 wherein at least one of the plurality of filters has at 
least one associated adjustable parameter and the value of the parameter is determined 
experimentally using standard test measurements. 

22. (original): The system of claim 13 wherein the controller is configured such that an 
adjustment in the setting of at least one other parameter. 

23. (original): The system of claim 22 wherein the sonic reproduction device comprises a 
speaker and the one parameter that modules the at least one other parameter relates to the magnet 
structure and voice coil of the speaker. 

24. (original): The system of claim 1 3 wherein the controller monitors the program conditions 
at the sonic reproduction device and sets at least one of the parameter values based on the program 
conditions. 

25. (original): The system of claim 24 wherein the program conditions comprise at least one 
of volume control settings, program level and bass content. 



37 



26. (original): The system of claim 13 wherein one of the filters comprises a weighted 
compensation notch filter. 

27. (original): The system of claim 26 wherein the filter comprises a single-tuned weighted 
compensation notch. 

28. (original): The system of claim 26 wherein the filter comprises a double-tuned weighted 
compensation notch. 

29. (previously presented): A sound system comprising: 

a sonic reproduction device having associated mechanical, acoustic and electromagnetic 
behavioral characteristics; 

a source for outputting an electrical audio signal to a model of the sonic reproduction device, 
the model having a plurality of filters that simulate at least one of the mechanical, acoustic and 
electromagnetic behavioral characteristics of the sonic reproduction device, at least one said filter 
simulating an individual component of a speaker of the sonic reproduction device, each filter having 
an associated response comprising at least one of a frequency, time, phase or transient response, the 
model outputting the electrical audio signal to the sonic reproduction device; and 

a controller that modifies the responses of the filters to transform the model into a conjugate 
model having a plurality of filters with responses that comprise conjugates to the original response of 
the filter. 
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30. (original): The system of claim 29 wherein the filters are defined by digital signal 
processes. 

31. (original): The system of claim 29 wherein the filters are defined by analog circuitry. 

32. (original): The system of claim 29 wherein the plurality of filters are non-interacting. 

33. (original): The system of claim 29 wherein at least one of the filters comprises a cut-off 
filter and modifications to the frequency response of the cut-off filter comprise adjustments to peak 
frequency, amplitude and Q. 

34. (original): The system of claim 29 wherein at least one of the filters comprises a constant 
slope equalizer and modifications ot the frequency response of the constant slop equalizer comprise 
adjustments to crossover frequency and boost shelf. 

35. (original): The system of claim 29 wherein at least one of the filters comprises a 
parametric notch filter and modifications to the frequency response of the parametric notch filter 
comprise adjustments to notch frequency, amplitude and Q. 

36. (original): The system of claim 29 wherein at least one of the filters comprises a 
parametric notch-boost filter and modifications to the frequency response of the parametric notch- 
boost filter comprise adjustments to notch frequency, amplitude and Q. 
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37. (previously presented): A method for modifying an electrical audio signal for input to a 
sonic reproduction device having a speaker and characterized by a plurality of individual responses 
which in combination define an overall response for the sonic reproduction device, each individual 
response comprising at least one of a frequency, time, phase or transient response, said method 
comprising the steps of: 

simulating the plurality of individual responses with a plurality of filters, wherein at least one 
said filter simulates an individual component of the speaker; 

adjusting the responses of the plurality of filters such that, for each filter, the adjusted response 
comprises a response that is a conjugate to one of the individual responses; and 
inputting the electrical audio signal to the filters. 

38. (original): The method of claim 37 wherein the plurality of individual responses of the 
sonic reproduction device are related to at least one of a mechanical, acoustic and electromagnetic 
behavior of the sonic reproduction device. 

39. (original): The method of claim 37 wherein the plurality of filters are non-interacting. 

40. (original): The method of claim 37 wherein the plurality of adjusted responses combine to 
form an overall response that is a conjugate to the overall response for the sonic reproduction device. 
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41 . (original): The method of claim 37 wherein at least one of the filters comprises a cut-off 
filter and the step of adjusting the frequency response of the cut-off filter comprises the step of 
setting at least one of peak, frequency, amplitude and Q. 

42. (original): The method of claim 37 wherein at least one of the filters comprises a constant 
slope equalizer and the step of adjusting the frequency response of the constant slope equalizer 
comprises the step of setting at least one of crossover frequency and boost shelf. 

43. (original): The method of claim 37 wherein at least one of the filters comprises a 
parametric notch filter and the step of adjusting the frequency response of the parametric notch filter 
comprises the step of setting at least one of notch frequency, amplitude and Q. 

44. (original): The method of claim 37 wherein at least one of the filters comprises a 
parametric notch-boost filter and the step of adjusting the frequency response of the parametric 
notch-boost filter comprises the step of setting at least one of notch frequency, amplitude and Q. 

45 . (previously presented): A method of altering an electrical audio signal for input to a sonic 
reproduction device having a speaker and associated behavior characteristics, said method 
comprising the steps of: 

simulating at least one of the behavioral characteristics of the sonic reproduction device with 
a plurality of filters, at least one said filter simulating an individual component of the speaker, each 
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filter having an associated response comprising at least one of a frequency, time, phase or transient 
response; and 

for each of the filters, modifying the response of the filter to transform the filter into a conjugate 
filter having a response that comprises a conjugate to the original response of the filter. 

46. (original): The method of claim 45 wherein the behavioral characteristics are defined by 
individual components of the sonic reproduction device. 

47. (original): The method of claim 45 wherein the behavioral characteristics are defined by 
groups of individual components of the sonic reproduction device. 

48. (original): The method of claim 45 wherein the sonic reproduction device comprises a 
speaker and at least one of the plurality of filters ahs at least one associated adjustable parameter and 
the step of modifying the response of the filter comprises the steps of: 

calculating the value of the at least one adjustable parameter value based on the physical 
characteristics of the speaker; and 

setting the parameter to the calculated value. 

49. (previously presented): The method of claim 48 wherein the physical characteristics of 
the speaker comprises at least one of cone and coil mass, air volume, mechanical compliance, 
radiating area, damping, moving mass and motor characteristics. 
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50. (original): The method of claim 45 wherein the sonic reproduction device comprises a 
speaker and at least one of the plurality of filters has at least one associated adjustable parameter and 
the step of modifying the response of the filter comprises the steps of: 

deriving the at least one adjustable parameter from a standard speaker model; and 
setting the parameter to the derived value. 

51. (original): The method of claim 45 wherein at least one of the plurality of filters has at 
least one associated adjustable parameter and the step of modifying the response of the filter 
comprises the steps of: 

determining the at least one adjustable parameter experimentally using standard test 
measurements; and 

setting the parameter to the determined value. 

52. (original): The method of claim 48, 50 or 5 1 further comprising the step of modulating 
the setting of at least one parameter in response to the setting of another parameter. 

53. (original): The method of claim 48, 50 or 51 further comprising the steps of: 
monitoring at least one program condition at the sonic reproduction device; and 

setting at least one of the parameter values based on the at least one program condition. 

54. (original): The method of claim 53 wherein the program conditions comprise at least one 
of volume control setting, program level and bass content. 
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